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GJf³Z�IAf^GJf^YAL�R:KWo´\^QALUK[f^aPGJIAKWNd]�LUSµ\^`O`���ab])\^oWG)Ndf�YA\^`gKW`dKMo�GJ]UNdo�opI�\|])l�K|� ó�¸A\|SkZA`OKML?f^aPG)IAKMf�]UNdKWL
f�]kK�¸jGJKWYAL)NOf�YAL�f^aCG)IAK¡L�Gp\^YAVA\^])V@STf
V�KM`PrPIANdopIÃSTf^G)NO�|\|GJK[GJI�K¡K�¸
NdL�GJKWYAoMK³f^aCSkNO`d`dNOopI�\^]Ul�KMV
L)oM\^`_\|]�f�]�ZAL)KWQAVAf�LUo´\^`d\^]gZA\^]UG)NdoM`OKML�o´\^YµR:K�abf�QAYAV�NOY��PKWabLW��~ Å�� áe� ���CK�GJKMo�GJNOf�Yµf^a�LUQAopI�r�K´\^¬;`Ou
oMf^QAZA`dKWV6ZA\^]UG)NdoM`OKML�\|G�oWf�`d`ONdVAKW])L�]UKMi;QANO])KMLT\,IANdl^I¿`OQASTNdYAf�LUNOGDu NdY�oMNdV�KMYeGTR:KM\^SÀNdY f^])VAKW]�G)f
\^opIANOKW�^KkLUNdl�YAN­c�o´\|Y;GhK���KWY;Gm]J\EGJKMLW��±'IAKkZ�IAf^GJf^Y R8K´\|S \|GR9���\^R I�\^L9\�IANdl�I,`OQASkNOYAf�LUNOGDuXf^a
\^ZAZ�])f´¸
NdSk\|GJKW`Ou Å �Z���poMS ñ = L ñ ; � î QA]�l�fe\^`�NdLPGJfkVAKWG)KM]USkNOYAKxN­a�r�K´\^¬;`OuXNOY;G)KM])\^oWG)NdYAlkZ�\^]UG)NdoW`dKML
oMf^QAZA`dNOYAl�f�YA`­u�G)f�ZAIAf^G)f�YALhoMf^QA`dV³R8K?f�RALUKM]U�^KMV�\|GR9���\^R³rPIANd`OK�])KWSµ\^NOYANdY�lµQAYAV�KWGJKWoWG)KMV \EG
f^G)IAKM]PoMf^`d`dNOVAKM]ULM�

�pov� ��s���r sPþyü��
ngKMoM\^QAL)Kc9���\^R¿I�\^LTL)QAopI�\^Y6NOYeGJKMY�L)KXZAIAf^G)f�Y6R8K´\|S���NOG�NOLTZA\^]UG)NdoMQ�`_\^]U`Ou¶L)KMY�L)NOG)NO�^K[G)f

L)oM\|G)G)KM]UNdYAlCZ�])fjoMKMLUL)KWL�NOYe��f�`­�
NOYAl"Z�IAf^GJf^YALM��±.f"GJ\^¬^KP\^V
�^\|Y;GJ\^l�K�f^a�GJIANOLM�^r�K�opIAfjf�LUK�GJfCVAKWL)NOl�Y
\?SkfjVAKW`�Z�\^]�GJNdoW`dK"G)I�\|G�NdYeG)KM]J\|oWGJL'rPN­GJI[ZAIAf^G)f�YALW��n�f^GJI[L)oM\^`_\|]P\^YAVXZAL)KWQAVAf�LUo´\^`d\^]PZ�\^]UG)NdoW`dKML
o´\|Y6oWf�QAZA`OK[G)f GDr�f�Z�IAf^GJf^YALM��RAQ�G�rgK[rPNd`O`�oMf^YAL)NOVAKM]�f�YA`­u GJI�KXLUo´\^`d\^]�o´\^LUK^� î Q�]TSTfjVAKM`
Z�\^]�GJNOoM`dK|�
rPIANOopIXr�Kho´\^`O`½\?ZAIAN½Z�\|]UGJNOoM`OK^�D���ANdLP\?LUo´\^`d\^]M�ALUZANdYE�WKM])f�R8f�L)f^YXrPN­GJIE�MKW])f�opI�\^]Ul�K

Ó



�<� � �
�

ò

ò

�

¯�NOl�QA]UK Å � t IAN­Á t IAf^GJf^Y[�3KW]UG)K�¸[rPNOG)I[Z�\^]UG)NdoW`dKCSTf�STKMYeGp\?Z���¬���\^YAV[`

GJIA\|G#r�K´\|¬j`­u�oWf�QAZA`OKML�GJfkGDr�f�ZAIAf|GJf�YAL�rPNOG)I¡\µLUSµ\^`O`���VANOSkKWYAL)NOf�Y�abQA`½oWf�QAZA`ONdYAlToMf^YALUGJ\^YeG�P��
±'IAK'LUNdSTZA`dKWLUG(le\^QAl�KgNdYe�|\^])Nd\^YeG���\^l�])\^YAl�Nd\^YmG)KM]US G)I�\|G�VAKWL)oW])NdR8KML�G)IANdL(NdYeGJKW]J\^o�GJNOf�Y�oMf^Y;GJ\^NdY�L
\'L)oM\^`_\^]�cAKM`dV��¼GDr�f�ZAIAf^G)f�Yyc�KM`OVALM�|\^YAVm\'VANdSTKMYALUNdf�Y
abQA`^oWf�QAZA`ONdYAl'oWf�YALUGJ\^YeG´�(±'IAK3NdYeGJKW]J\^o�GJNdf^Y
GJKW])S4NOY[f�QA]'STf
VAKW`½��\^l�])\^YAl�Nd\^Y�NdL�G)IAKM]UKWabf�]UK^�

� V�PG�]� � �'� � � � Å �

rPIAKW])KE�ãNOL9G)IAKkc�KW`dV f|a�GJIAKkZAIAN�Z�\^]�GJNdoW`dKT\^YAV�� � � NdLhGJIAKkZAIAf^G)f�Y¶cAKM`dV�LUGJ]UKMYAl|GJI�G)KMYALUf�]
�[� �Z� �$� � � �\� ���3wgf�Y�L)KMi;QAKWYeGJ`Ou^��f�Q�]�Z�\^]UG)NdoW`dK�f�Y�`Ou�NOYeGJKM])\^oWG)L�rPNOGJI�f^G)IAKM]�ZA\^]UG)NdoM`OKML�G)IA])f�Q�l�I
GJI�K¡��KM]�GJK¹¸{L)IAf�rPY{NdY{¯(NdlA� Å � ö#LUNdYAl G)IAK¡abf�]US f^ahG)IAK¡NdYeG)KM]J\|oWGJNOf�Y{��\^l�])\^YAl�Nd\^Y���GJI�K
STf�SkKWYeGJQAS?ÁDLUZ�\^oMKm])KWZA])KWL)KMYeGJ\|GJNOf�Y³f^a�GJI�NdL#�^KM]�GJK�¸�GJf�R8K�QALUKMV,NdY�oMf�Y¼»UQAYAoWG)Ndf�Y¡rPN­GJI¡f|GJIAKW]
¯�KWujYASk\^Y[])QA`OKMLPNdLW�

� �'�����z� V � á� �P�~ �3¡ � ¢ � � � � � � ��� � �^�

s#KW])K ¢ � � NOL�GJIAKhSTKWGJ]UNdo"G)KMYALUf�]M�

ï




 £ FK¤;

� £¦¥ ¤�
� �

�


>£¦§ ¤=


ò

¨


�

¯(Ndl�QA]UK9�
� t IAN t ])fjVAQAo�GJNdf^Y�\EGx9���\^R�rPN­GJI[Z�\^]�GJNdoW`dKySTf�STKMYeGp\�Z���¬���` �Ai<;¹��\^YAVXi>=
© ª¬« 0 ª 7� [¦86³�P© 0  T� hm©�­ / hkj
�]oq� ®°¯DsPþ
±x��tAÿ�s�ý²r ü���³xw3ýyÿ��<´

FåoMf�STSkf^Y¡GDu
Z8K�f^a�K�¸
Z8KM])NOSkKWYeG9\|GR9^`_\^R³NOLCZAIAf|GJf�ZA]Uf
V�QAoWG)Ndf�Y³QALUNdYAlX\�ZAIAf|GJf�Y,R8K´\^S
NdY�oMNdV�KMYeGxQ�Z:f�Y¶\�Z�])f^G)f�Y¶GJ\^])l�K�G´��±'I�KM])K�abf�])K|�(G)IAKµZAI�N�ZA\^]UG)NdoM`OK�o´\^Y¶R:KTZA])fjVAQAoWKMV Reu,GJI�K
L)oM\|G)G)KM]UNdYAlyZA]Uf
oWKMLUL�NdY?¯�NOlA�|�
��±'I�NdL�ZA]Uf
oWKMLUL�NdYe��f�`­��KWL�GJIAK�Z�IAf^GJf^Y?NdYeGJKW]J\^o�GJNdY�l"rPNOG)I?\CL)NOYAl�`dK
i;Q�\^]U¬³NdY,GJIAKTZA])f|GJf�Y���])\|GJIAKW]9G)I�\^Y,rPNOG)I G)IAKkKWYeGJNd]UKkZ�])f^G)f�Y�� F�a²GJKW]9G)IAKkZ�IAN�Z�\^]�GJNdoW`dK?NOL
oM]UK´\|G)KMV¡N­G'rPNd`O`�\^le\^NOYXV�KMo´\´u[GJfTGDrgfkZAIAf^G)f�YALW�:ZA]Uf
V�QAoMNOYAlµ\�Z8f^GJKWY;G)N_\^`O`OuµNdVAKWY;G)NOc�\|RA`dKyZ8K´\^¬
NdY6GJIAK¡V�NdZAIAf|GJf�Y@NOY;�|\^]UN_\^YeGkSµ\|L)L�LUZ:KWoWGJ]UQAS G)I�\|G�oWf�])]UKMLUZ:f�Y�VAL�GJf�G)IAK³Z�\^]�GJNOoM`dKZaàLkSµ\|L)LM�
±'IANOLkNOLk\|Y�\^`df^l�f�QAL?GJf,GJI�K�oWf�SkSTf�Y¿VAKMoM\´uiµ�¶c� �Eò ��RAQ�GkrPNOGJI6\,VANL?:KM]UKMYeGµNOYe�^\|])N_\|Y;G
Sk\^L)Lx\^YAV STK´\^Y¶`dN­abKWGJNOSkK|��¯�f�]9oMf�QAZ�`dNdY�l�L�GJ])KWYAl^G)IAL�NdY rPIANdopI�f�QA]xZA\^]UG)NdoM`OK�NdLxK¹¸jGJ])KWSkKW`Ou
`df^YAl|ÁD`ONO�^KMV��|NdVAKWY;G)NOc�oM\|GJNOf�Y?f^a8GJIAKWL)K�Z:KM\^¬;L�rPNd`d`
ZA])f��jNdV�K#\ySTK´\^Y�L�f|a�LUKMZ�\^])\|GJNOYAlyL)NOl�Y�\^`
ab])f�S
R�\^op¬;l�]Uf�QAYAV��:\|LPr�KyrPNd`O`�VANOL)oMQ�L)L�`_\|G)KM]M�

±(f�VAK�GJKW])STNdYAKCG)IAKyZAIAN½Z�\|]UGJNOoM`OKeaâL�VAKWG)KMo�Gp\^RANO`dN­GDu��
r�KhS�QAL�G'c�])L�GPo´\^`OoMQA`d\|GJKCN­GJL�oW])f�LULPL)KMo¹Á
GJNOf�Y���±'IANOLP])KMZ�])KMLUKMYeGJL�GJIAKhK�?�KWoWGJN­��Km\^])KM\?Z:KW]PGJ\^])l^KWG�L)oM\|G)G)KM])NOYAl�oMKWY;G)KM]PGJI�\EG�rPNO`d`:NdYeGJKW]J\^o�G
rPNOG)IkG)IAK"NOYAoMNOVAKMYeG�ZAIAf^G)f�YµR8K´\^SX� « GgVAKMZ8KMYAV�L�f�YkG)IAK"Sk\^LUL�f^a�GJIAK#Z�\^]UG)NdoW`dKMLW�eGJIAK#oMf�QAZ�`dNdY�l
oMf^YALUGJ\^YeG´�
\^YAV?GJIAKPR8K´\^SãKMYAKW])l^u^��±'IAKPoM])f^L)L�L)KMo�GJNOf�Y�NdL�NdSTZ8f�]UGJ\^YeG�R:KWo´\^Q�L)KPGJIAKPKW�^KMYeG�]J\|G)K

Ý



NdL�G)IAKhoM]Uf�L)L�L)KWoWGJNOf�Y[GJNdSTKML�G)IAKhR:KM\^S4`OQASkNOYAf�LUNOGDu���±'IAKM]UKWabf�]UK^��NOGP\|`d`df�rPL'QAL'G)fkZA]UKMVANOoWGPGJI�K
ZAIAN�Z�\|]UGJNOoM`OKyZA])fjVAQAo�GJNdf^Y�])\|GJK9\|G�9���\^R�NOY�GJKM]USkL�f^a(�^\|])Ndf^QAL'Z�\^])\^SkK�GJKW])LM��LUQAopI³\^LPGJIAK9ZAIAN
Sk\^L)LW��oMf�QAZ�`dNdY�l?oMf�YAL�Gp\^YeGM��\^YAVXR:KM\^S4KMY�KM])l|u��

�]ov� ·\�$wBt¸t�ü�¯�ÿUýx¹ úº´ÇûW��ÿvt<±Cþyü
wg]Uf�L)L�L)KWoWG)Ndf�YAL.\^]UK�o´\^`OoMQA`d\|GJKWVhQAL)NOYAl�¯�K�ujYASµ\|Y9]UQA`dKWL�rPIANdopI9l�N­��K�Sk\|GJIAKWSµ\EGJNdoM\^`ESkKM\^YANdY�l

GJfµK´\^opI³`ONdYAKx\^YAV��^KM]UG)K�¸¡NdY¡LUo´\|GUGJKM]UNdYAlµVAN_\^l^]J\^STLM�"ö#L)NOYAlµG)IAK?¯�KWujYASk\^Y¡]UQA`dKWL#abf�]#L)o´\|`_\^]UL
\^YAV ® Q�\^YeGJQ�S ó3`OKMo�GJ])fjV�ujY�\^STNdoWL � ® ó3�h��\^L�rgKW`d`h\^LXó�i�� � ������GJIAK K�¸
ZA]UKMLUL)Ndf^Y abf�]�GJI�K
L)oM\|G)G)KM]UNdYAlT\^STZA`dN­GJQAV�K"abf�]�GJI�K9Z�])fjoMKMLUL#LUIAf�rPY�NOY�¯(NdlA�A�?NOLM�

 v» V½¼ £¦¥ ¤� � � � � � áe vP8� � �3¡ � ¢ � � � � � � � � �   ¢ �¿¾� = ¨A £¦§ ¤ � 
z=�� �  KÀ � ò ¾ ��A £ FK¤ � 
�;)� � ß��

s#KW])K¡G)IAKÁ¼ £¦¥ ¤� � � �µNdLkGJIAK³Z8f�`_\|])NÂ�M\|GJNOf�Y0��KMo�GJf�]�f|a9G)IAK³NdY�oMf�STNdYAl¶ZAIAf^G)f�Y�Ãh]�])\^YAl�KWL�ab])f�S
f�YAKhGJfTGDrgfkabf�]'GJIAK9GDrgf�Z8f�`d\^])NL�´\|G)Ndf�Y�L�Gp\|G)KMLW��±'I�KxYAK¹¸
G#GJKW])S NdLPGJIAK9ZAIAN.Z�\^]�GJNOoM`dK¹ÁDZAI�f^GJf�Y
��KW]UG)K�¸:�;\^YAVxG)IAKMY�G)IAKgZ�IAf^GJf^Y�ZA])f^Z�\^le\|G)f�]M�.±'IAK]AT\^Y�V ¨A�\^])K�GJIAKgSkf�STKMYeG)QASHL)Z�\|oMK�LUZANdYAf^]
rg\��^KWabQAY�oWGJNOf�YALyabf�]"G)IAK�NOYAoMf�STNdY�l�\^YAV,f�Q
GJl�f�NOYAlµi;Q�\|])¬;LM�.\^YAV¡G)IAKWu�L)QA]U])f�Q�YAV³GJIAK?i;Q�\^]U¬�Á
ZAIAf|GJf�Y ��KM]�GJK¹¸�� ® NdLyGJIAKTi;Q�\^]U¬ opIA\^])l�KTNdY QAYAN­GJLhf^a�GJIAKTZ:f^L)NOG)])f�Y�aàLhopI�\^]Ul�K^�µFvVAK�Gp\^NO`dKWV
K�¸
ZA`d\^Y�\|G)Ndf�Y�f|a�¯�KWujYASk\^YX])QA`OKMLP\^Y�V�IAf�r GJfTQAL)KyGJI�KMS4oM\^Y�R8Kyabf�QAYAVXNdY[�PKWa���~âäÄ� �

z{IAKMY³V�KWGJKW])STNdYANOYAlkG)IAKxLUi;Q�\^])KWV,\^STZA`dN­GJQAVAK|��NOG#NdL"NOSkZ8f�]�Gp\^YeGPGJf�\´�^KM]J\|l�K�f���KW]CNdYAN­GJNd\^`
L)Z�NdY¡\|YAV¡Z8f�`_\^]UNÂ�M\|GJNOf�Y�LUGJ\|GJKWLC\^YAV�L)QAS f���KW]#c�Y�\|`(LUZANdY�\^YAV�Z8f�`d\^])NL�´\|G)Ndf�Y�L�Gp\|G)KMLM��±'IANOL#NOL
R8KMo´\|QAL)K"r�Kh\^LUL)QASTK"QAY�Z:f�`d\^])NL�MKWVµNdY�oMNdV�KMYeG�L�Gp\|G)KMLM��\^YAV�N­G�VAfjKML�YAf^GgSµ\|GUGJKW]�rPI�\EG�GJIAK#L)ZANOY
\^YAV,Z8f�`_\|])NÂ�M\|GJNOf�YXf^a3GJIAK�c�YA\^`�LUGJ\|GJKWLh\^])K?N­a�rgKT\^]UK?L)NOSkZA`­uXoMf�QAYeG)NdYAl�ZAI�N�Z�\^]�GJNdoW`dKWLM�9±'IAK
L)i;Q�\|])KMV�\^STZA`dN­GJQAVAK"NdL�GJI�KM])K�abf�])K|�

Å
áÆÅF@ÇÉÈËÊfF�Ì » Ì = V � ße�eÀ = � = P =� � ~ � �Í¡ � � = Q =Î � � �3¡ � � � � ¡ 
Ä;)� � �3¡ 
z=¹�

� � �3¡ � � � �3¡ 
Ä;)� � � ¡ 
z=��$X � = � �3¡ 
�;)� � �3¡ 
Ï=���� � áe�

�]o�� Ð ÿUýCü�´ÑwBt�ÿ��$�
ngKWo´\^QALUKkG)IAK�L)i;Q�\^]UKMV \|SkZA`ONOG)QAVAKxV�KMZ8KMYAVALmf�YA`­u¡f�Y �½f�])KWYeGÒ�TNdYe�|\^])Nd\^YeGyi;Q�\^YeGJN­GJNdKWLM��NOG

o´\|Y�R:K#KW�|\^`OQ�\|GJKWVµNOY�\^YeuT])K�abKM])KWYAoMK#ab]J\^STK^��z¶K"opI�f
f�LUK#G)IAK"oWKMYeGJKW]�f^a½STf�STKMYeGJQAS � w î ~¡�

Þ



θ

q

qp

l

2

1

¯�NOl�QA])Khß
��wgKMYeGJKW] î a�~�f�STKMYeGJQAS ¯�])\^SkKC�hNOYAKMSk\|G)NdoML

ab]J\|SkK�G)f�LUNdSTZA`dN­a²u�oM\^`doWQA`_\EGJNdf^YALM�?±'IAKTVAN@?�KW])KMYeG)N_\^`�oW])f�LULmLUKMo�GJNdf^Y�o´\|Y¶R8K�])K�ÁÂK�¸
ZA]UKML)LUKMV NOY
GJKW])STLµf^ah`d\^R
Á�ab]J\^STK��|\^])Nd\^RA`dKWLk`d\|GJKW]M� « G�VAfjKMLµYAf^G�Sk\|GUGJKM]�GJIA\|Gµ�|\^]UNdf�QALToMf^`d`dNOVAKM]ULkIA\��^K
VAN@?�KW])KMYeGxR:KM\^S&KMYAKW])l�NOKMLxR8KMoM\^QALUKµGJIAKkoM]Uf�L)LmL)KMo�GJNOf�Y NdL9NdYe�|\^]UN_\^YeG9QAYAVAKW]?�½f�])KWYeGÒ�µR8fjf�LUG)L
\^`Of�YAl³GJIAKXR8K´\^S VANO])KWoWGJNOf�Y��6±'IANdL�NdL�R8KMoM\^QAL)KXGJIAKXoM]Uf�L)LkL)KWoWGJNOf�Y�NOLT\^Y�\|])K´\ NdY GJI�KX¸;ÁÂu
ZA`d\^YAK'Z8KM])Z8KMY�VANdoWQA`_\^]�G)fyGJIAK'R8K´\^SãVANd]UKMoWG)Ndf�Y���RAQ�G�\yR:fjf�L�G�\^`df�Y�lCGJIAKPR8K´\^S°VANd]UKMoWG)Ndf�Y?f^YA`Ou
o´\|QAL)KWLP\��½f�])KWY;G¿�yoMf�YeG)]J\^o�GJNdf^Y�NdYµG)IAKx�CV�Nd])KWoWG)Ndf�Y��(±'IAKy¬;NdYAKWSµ\EGJNdoWLgNOYkGJI�Khw î ~�ab])\^STK#NOL
L)I�f¼rPY�NdYX¯�NOlA�Aß4\|YAVXG)IAKhZ�\^]�GJNdoW`dKCSTf�STKMYeGp\ � L)KWKx¯�NOlA���^�gKW�|\^`dQA\|GJKWV�NOY[G)IAKmw î ~ ab])\^SkK
\^]UK^�

� V �[Ó3Ô � Ô � Ô:Ó � � ä^�


Ä;�V ��Õ Ó = XiQ =Î Ô � Ô � Ô � Ó � � Ó��

� V � Õ � =S XiQ =S Ô � Ô � S�LUNdY�M Ô � S(oMf�L	M^� � ï �


z=^V � Õ � =S XÖQ =Î Ô � Ô � � S(L)NOY�M Ô � � S(oMf�L	M^� � Ý��� V � Õ � =S XÖQ =S � Ó3Ô � Ô � S�L)NOY�M Ô � S�oWf�L	M � Ó � � Þ��

s#KW])K×Q Î NOLmG)IAK�i;Q�\^]U¬�Sk\^L)LW�YQTS�NOLmGJI�K�ZAIAN�Sµ\^LULM�3\^Y�VÖM�NdLx\^YAl�`OKµR8KWGDr�KMKMYºØ� \^YAV GJI�K
R8K´\^S°VANd]UKMoWG)Ndf�YxNdYxG)IAK�w î ~4ab])\^STK^��¬9NdL(GJIAK'STf�STKMYeGJQAS GJ])\^YAL�abKM]�L)I�f¼rPY�NOY�¯�NdlA�^�
� · f^G)K
GJIA\|GgG)IAK"GJI�])KMK¹ÁDSTf�STKMYeGJQAS � S9NdL�YAf^G�\^YAf^G)IAKM]��^\|])N_\|RA`dK�Z�\^])\^SkK�GJKW]M�jRAQ�G'NOLgVAK�GJKM]USkNOYAKMVµR;u
oMf^YAL)KW]U�|\|GJNOf�Y[f^a�KWYAKM]Ul^u��

Å �



F�Gc9��.\|R��#KM\^opI�ZAIAf^G)f�Y{L)o´\EG)GJKW])L[fe? \0i;Q�\|])¬�G)I�\|G[NdLµNdY{\ ZA])f|GJf�Y�� z�K¡G)IAKM]UKWabf�]UK
NdYeG)])fjVAQAoMK"\xYAK�r �|\^]UN_\^RA`OK^�jn�»Uf�]U¬^KWYµ¸��jrPIANdopI�NOL�G)IAK"ab]J\|oWGJNOf�Yµf|a½GJIAKCZ�])f^G)f�Y�aâLgSTf�SkKWYeGJQAS
GJIA\|G�GJIAK'ZA\^]UG)NdoMQ�`_\^](ijQA\^])¬�oM\^])]UNdKWL�NdY�G)IAKPNdY�c�Y�NOGJKgSkf�STKMYeG)QAS ab])\^STK^��±'I�NdL�Sk\�umL)KWKMSå`ONd¬^K
\"L�GJ]J\|YAl�K'\^Y�V�QAYA]UK´\^`ONdLUG)Ndo3ab]J\^STK3GJfCVAKM\^`
rPN­GJI��|RAQ�G�R8KMoM\^QALUKgGJIAK�GJ]J\|YALU�^KM])LUKPSkf�STKMYeG)QASHf^a
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ZA`Of^G'NdLg`_\^]Ul�KM]�GJI�\^Y�G)IAKyR:f|G)GJf^SvReu�\�aÄ\^o�GJf�]gf^a�� Å �3¯�])f�Sv¯�NOl�QA])K ï rgKyKWLUGJNOSµ\EGJK"G)IAKh\^])KM\
QAYAV�KM]�G)IAKgGJf^Z�oMQA]���K�G)fCR:K�])f�Q�l�IA`Oumß#G)NdSTKML.GJI�\|G�QAYAVAKW]�GJI�K�R:f|G)GJf^SHoMQA]���K^�3s�f�rgK���KM]W�eGJIANOL
f�YA`­u¡Z�\|]UGJNd\^`d`­u�\^oMoWf�QAYeGJLhabf�]CGJI�KT`d\^])l^K?VANL?:KM]UKMYAoWKTR8KWGDr�KMKWY�GJI�KToW])f�LULmLUKMo�GJNdf^YALhNdY,])f�rPL Å
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Ò q õ ~ �H+À�úÙ$Ú d�À �Ù$Ú {³² �Æ gVôû ü:ýþkÿ� {�² �ì ­ H¤² �ìø H ¯ À �Ù$ÚH ø H ¯ �¢ ø H d À �Ù$Ú| {³² �ì gwµ d�Â+ÈZg

¢Z¶



ù ùûúzü!ý­þ²ü!ú�ÿ������ ��� ÿ��`� �¬ú�ÿ���� ��� �������	��

� � ��
�� ÿ���������	��
�� � � ¯ � { �
���! ]"$ L%I&P(�)+&Y,P./)+061N)+(ã35461���dw���bg�; 7¥<X.?>�>@�!4BAC&Y.?&Y"F.?0!G»�B¢PG����! i LKIM!1@ �>@>N.?4+&X354+1}O2�P  �ÍÜ �\LO2.mT6 hT6 �1VO2 WK¦.?&�(*4+(* �&�ON[!(�>@M$)+\� �.D>�n

� ��� Ö � ê�é ����q�� ­ y��B9�� x�� {³9 x y � µ dfÄ ¹ g
���! �1N �354+1N hO2�! h>N\�)¤ONON �1@.?&!0�)+(�M!l?.mO2[!,P ^.?>�n

oSp q=rLsutwvx � ­ y��j9�� x�� {³9 x y � µ { o � �N�9 � dV{�| oS~ g�­®9��k�'� �j¡ {�� � 9 ¡ µ r �@s���v¡ dfÄP��g
� 46&ZO21N)+\�ON.?&!0�[!M�� �2� n

oSp q {�| �'~9 � rLs tSvx � ­ y*�B9�� x�� {³9 x y � µ�­®9^�k�'� ¡� {�� � 9 ¡ µ r �@s���v¡ dfÄZH6g
���! �1N �354+1N hO2�! h>Na�[$)¤1N �,Ð)+(�M!l?.mO2[!,! }.?>�n
� p � � q �B� � � ~ �9�� rLsutwvx r �@sutwv� ­ y���9k� x�� {�9 x y � µ�­ y«�f9�� � � {�9 � y � µS­®9¨���'� ¡� {�� � 9 ¡ µS­®9¨�����"!� {*� � 9�!ªµ r �@sz�fv¡ rLs���v!dfÄ6¢ZgÝ [!(�(�.?&!0]4BT6 �1C.?&!.mO2./)¤l¥)+&P,¦§$&!)+l¼>NMP.?&¦>@Oª)kO2 �>�n
� p � � q �B� � � ~ �9�� dw{�� x � g�­ y���9�� x�� {*9 x y � µ�­ y���9�� �#� {�9 � y � µS­®9¬�S�'� ¡� {8� � 9 ¡ µS­®9F���'�$!� {�� � 9�!ªµ�dV{C� ¡&% gdfÄ+|�g� 46&ZO21N)+\�ON.?&!0�[!M�� x � )+&!,�� ¡ ! n
� p � � q �B� � � ~ �9 � ­ y��B9�� x�� {�9 x y � µ�­ y��B9�� �x {³9 x y � µ�­î9������ ¡� {�� � 9 ¡ µ�­î9^�B�'� � ¡ {�� � 9 ¡ µ dfÄZ¶6g

¿ [!lmO2.DM!lD%'.?&P0i46[PO�)+&P,U\�46&ZO212)¤\�O2.D&!0�.?&!,P.?\� �>�n
� p � � q �B� � � ~ �9�� ­ H!dzy��B96g � {�Hk9 � dzy��B96g�dRy��k�!g�d59^���!g ¯ y � 9 � d�9^�k�Pg � ¯ 9 � dRy��k�!g � µ dfÄ6�Zg

���! h3546[!1wQS(�46(* �&ZOª)½.D&�ON�! h1N �>@OC3512)+(� �4+3¬O2�! '�ó)+1N ¤n
y q d�²)(�Á ¹ Á ¹ Á ¹ g dfÄZÂ6g

¢6�



9 q d�²)(�Á ¹ Á ¹ Á ¹ g dfÄ6ÄZg
� q d�À*Á ¹ Á ¹ Á�Àig dfÄ6ÈZg

Å q d�²)(�{³À�Á ¹ Á ¹ Áh{}Àig dfÈ ¹ g
ñÏ�! �1N +n À q ² � ( {³² �ÆHk²)( dfÈP��g
Ý [ ¸ >@O2.mO2[PON.?&!0�.D&�ON4�_bacG¬d�Ä6�ZgLn

� p � � q Ä � � ~ � d�² � ( {�² �Æ g � dfÈZH6g
Ý .D(*.Dl/)+1@lD%6Ê$ON�! �"c L%'&!(�)¤&#,P./)+061N)+( 35461*��dV���bg}; + ä + å .D>�>N�!4BAC&#.?&#"±.?0PGF�j|PGi���! �1@ �35461@ O2�P �>@\j)¤O@O2 �1N.?&P0*)¤(*M!lD.DON[!,! ^.D>�n

o�p qErWs twvx � ­ y��B9�� x�� {³9 x y � µ { o � �N�9 � �� s���v d Å g�d o�� 7 � g Ö s �mv d��!g dfÈ6¢Zg
� 46&ZO21N)+\�ON.?&!0�[!M�� �2� n

oSp q ���9 � rLsutwvx ­ y��B9�� x�� {�9 x y � µ �� s���v d Å g�d o�� 7 � g Ö s �mv d��Pg dfÈ+|�g
���! �1N �354+1N hO2�! h>Na�[$)¤1N �,Ð)+(�M!l?.mO2[!,! }.?>�n
� p � � q � � � �9�� r sutwvx r �@s tSv� ­ y}�S9�� x�� {89 x y � µS­ y��S9k� �#� {89 � y � µ �� sz�fv d Å g�d o�� 7 � g Ö su�mv df�!g �Ö su�mv df�!g�d o�� 7 � g � sz�fv d Å gdfÈZ¶6g¿ [!lmO2.DM!lD%'.?&P0i46[PO�ON�! h>NM!.D&!461�A�)jT+ �35[!&!\LO2.D46&!>�n

� p � � q � � � �9 � r sutwvx r �@s twv� ­ y��B9�� x�� {�9 x y � µ�­ y��B9�� � � {�9 � y � µ�d�ë Å ¯ ² x gw7 � d�ë ��{�² x gw7 � dfÈ6�Zg
í}>@.?&!0]ON�! h.?,! �&�ON.DON.? �>�354+1�O212)¤\� �>C4+3F0Z)+(�(*)i(�)¤ON1N.D\� �>�n
� p � � q � � � �9�� rLsutwvx r �@s tSv� ­ y½�W9�� x�� {Y9 x y � µ�­ y��W9k� �#� {Y9 � y � µS­ Å � � � ¯ Å � � � {�d Å �L� ¯ ² �x gS� � � µ8dfÈZÂ6g
Ý [!(�(�.?&!0]4BT6 �1C.?&!.mO2./)¤l¥)+&P,¦§$&!)+l¼>NMP.?&U)+&!,¦MÜ46l?)+1N.D©j)¤ON.?46&*>@O2)¤O2 �>�n
� p � � q � � � �9�� dV{C� x � g�­ yi�L9k� x�� {#9 x y � µ�­ y½��9�� � � {#9 � y � µS­ Å � � � ¯ Å � � � { d Å ��� ¯ ² �x gS� � � µ8dfÈ6ÄZg

¢ZÂ



� p � � q { � � � �9 � ­ y��B9�� x�� {�9 x y � µ�­ y��B9�� �x {³9 x y � µS­ Å � � � ¯ Å � � � { d Å ��� ¯ ² �x gw� � � µ dfÈ6ÈZg
¿ [!lmO2.DM!lD%'.?&P0i46[PO�)+&P,U\�46&ZO212)¤\�O2.D&!0�.?&!,P.?\� �>�n
� p � � q � � � �9 � ­ H!dRy¨�u96g�d�9'� Å g�dzy¨�z�Pg ¯ H!dRy¼� 9+g�dRy¼� Å g�d59I���!g ¯ H¤² �x dRy¨�u96g � ¯ 9 � y � d Å �z� ¯ ² �x gL{�H¤9 � dRy¨� Å g�dRy¼�z�!gSµdw� ¹6¹ g���! h3546[!1wQS(�46(* �&ZOª)½.D&�ON�! h1N �>@OC3512)+(� �4+3¬O2�! '�ó)+1N ¤n

y q d�²)(�Á ¹ Á ¹ Á ¹ g dw� ¹ ��g
9 q d�²)(�Á ¹ Á ¹ Á ¹ g dw� ¹ H6g
� q d ²)(H Á ¹ Á ¹ Á}� x g dw� ¹ ¢Zg
Å q d ²)(H Á ¹ Á ¹ Áh{�� x g dw� ¹ |�g

ñÏ�! �1N +n � x q ò ² � (| {³²��x dw� ¹ ¶6g
Ý [ ¸ >@O2.mO2[PON.?&!0�.D&�ON4�_bacG¬dw� ¹6¹ gWn

� p � � q=� � � � d�² � ( ¯ H¤² �x g dw� ¹ �Zg
ËS&�0+ �&! �12)+lfÊ�ON�! �,P �\j)j%�AC.?,IO2�*354+1Ì)�M$)+1VO2.?\�l? £ ,! �\�)j%I.D&!0½ON4�OSAÌ4½§$&$)¤l:>VOª)¤ON }M!)+1@ON.?\�lD �>�Ê' �)+\ª�AC.DON��O2�!1@ � LQ�(*4+(* �&�ON[!( ×y¦.?&�ON�! ��¾�¿ 3512)¤(* �.D>�n

Ñ", q �²�Ô)- Ñ�Ó Ù$Ú¢6HkØ � ��×yÜ� �À�Ù$Ú � p d�²�Ô¦; y¥�LÁ�y � g � � dw� ¹ Â6g
Î« �\j)+[!>@ �AÌ �)+1N �O2)&.�.?&!0�ON�! �12)¤ON.?4�4+3:O2�P �OSA«4�,! �\�)j%]AC.?,PON�!>�Ê6AÌ }4+&!lD%�&! � �,*ON4^A«461@1@%�) ¸ 46[IOO2�P �O2 �1N(�>�ON�$)¤O�,!46&¼ùîO�\�)+&!\� �l�GCËS&ÐON�!.?>�\j)¤>N +Ê ¸  �\j)+[P>N ¸ 4+O2�U,! �\�)j%I>��!)BT+ �ON�! ½>N)+(* �.?&!.mO2.?)+l>@O2)¤O2 ¤Êc)+l?(�46>VO� �T+ �1@%�ON�!.?&!0*\j)+&P\� �lD>�Êc)+&P,U)¤l?l¥AÌ ½)¤1N �l? L3�O�AC.DON�¦.D>�n, d#��dV���bg�;·7¼<Üg, d ��dV���bg�;/+ ä + å g q � p d#��dw���bg�; 7¥<¥g � � �6×y Æ �� p d#��dV���bg�;/+ ä + å g � � �6×y x � dw� ¹ ÄZg
Ý [ ¸ >@O2.mO2[PON.?&!0]351@46(ã_�a�>�GFdfÈ6H6g�)+&!,°dV� ¹ �ZgLn, d ��dw���bg�; 7¥<¥g, d#��dw���bg�; + ä + å g q | ~ � d5² � ( {³² �Æ g ô� � ² � ( d�² � ( ¯ H¤² �x g û 0 ý1� {�² �x dw� ¹ ÈZg

¢6Ä



� ùûúzüWý�þ²ü!úrÿ������ ���324�Y�"5@� � ��ý�ú76 �����Yÿ<ú½�²ý��
���! Y"$ L%I&P(�)+& ,!./)+0+12)+( 354+1�<-,P �\j)j% .?>�>N�!4BAC&Ï.?& "±.?0PG��B�PG=���P �1N L35461N UO2�! U>N\j)kONO2 �1N.D&!0)+(�M!l?.mO2[!,P ^.?>�n o�p q dw{}| oS~ g�­ y¥���2y � � x�� {`y x� y � � µ r �@sutwvx dRy¥�Ng r �@s���v� dRy � g dw�6� ¹ g
£ &P,¦ON�! h>Na�[$)+1@ �,`)¤(*M!lD.DON[!,! ^.D>�n
� p � � q �B� ~ � ­ y¥�F�@y � � x�� {¦y x� y � � µ�­ y¥�F�Vy � � �j¡ {¦y �� y ¡ � µ r2�@sutwvx dRy¥�Ng rLsutwv� dzy¥�@g r2�@sz�fv� dzy � g r sz�fv¡ dzy � g°dw�6�6��gÝ [!(�(�.?&!0]4BT6 �1�§$&$)+l¨M:46l/)¤1N.?©�)¤O2.D46&�>VOª)¤ON �>�n

� p � � q �B� ~ � ­ y¥�±�Ny � � x�� {`y x� y � � µ�­ yÜ���2y � � �j¡ {`y �� y ¡ � µSdw{�� x�� g�dV{C� �N¡ g dw�6��H6g
¿ [!lmO2.DM!lD%'.?&P0i46[PO�)+&P,U\�46&ZO212)¤\�O2.D&!0�.?&!,P.?\� �>�n

� p � � q �B� ~ � q ¢ZH ~ � dzy¥�F�2y � g � dw�6�B¢Zg
���! h3546[!1wQS(�46(* �&ZOª)½.D&�ON�! ��¾h¿ 351N)+(* h)¤1N +n

Å q d�² Æ Á ¹ Á ¹ Á ¹ g dw�6�j|�g
y¥� q d ² ÆH Á ¹ Á�y}>@.?&CÇ'Áey�\�4+>cÇ6g dw�6��¶6g

y � q d ² ÆH Á ¹ Áh{by}>@.?&CÇ'Á�{by�\�46>cÇ+g dw�6�B�Zg
ËS&�0+ �&! �12)+lfÊ�ON�! �,P �\j)j%�AC.?,IO2�*354+1Ì)�M$)+1VO2.?\�l? £ ,! �\�)j%I.D&!0½ON4�OSAÌ4½§$&$)¤l:>VOª)¤ON }M!)+1@ON.?\�lD �>�Ê' �)+\ª�AC.DON��O2�!1@ � LQ�(*4+(* �&�ON[!( ×y¦.?&�ON�! ��¾�¿ 3512)¤(* �.D>�n

Ñ", q �²�Ô - Ñ�Ó Ù$Ú¢6HkØ¨� ��×yÜ� �À�Ù$Ú � p d�²�Ô¦; y¥�LÁ�y � g � � dw�6��Â6g
ËS&�O2�!.D>�\j)+>@ +n ²�Ô q À}Ù$Ú q ² Æ dw�6�BÄZg

×y q ² ÆH dw�6�BÈZg
Ý [ ¸ >@O2.mO2[PON.?&!0�.D&�ON4�_bacG¬dw�6��Â6gWn , q ~ � ²�ôÆHkØ dw��H ¹ g

¢6È



É}4BAE§$&!,�O2�! h(� j)+&�l?.m35 �ON.?(� +n 8 q �ç, q �çcHkØ~ � ² Æ ô dw��HI��g
���! �1N �354+1N hO2�! h,! �\j)j%�,!.?>VOª)+&P\� h.?>�n Ñ q 9 �çcHkØ~ �ª² Æ ô dw��H6H6g

| ¹



: ùîú&üWý­þ²ü�úrÿ����*� ����ÿ��`���);Øþ{ú½���=< ø?> @²üj� ÿ¬þA<`�J�6���B24�`�4ÿ����U�24�`��ÿ±��� �Êý�úrÿ'ÿ±���b�j�DC
���! "$ �%'&!(*)+&Ï,!./)+0+12)+( 35461�M!�!4+ON46&IQ�M!�!4+ON46&Ï>N\j)kONO2 �1N.D&!0³TI.?)�O2�! XM!�!.RQSM!�P4+O246& T+ �1@ON LK-.D>>N�P4�AC&U.?&¦"±.D0!G¥�BÄIG����! �1@ �35461@ �ON�! h>N\j)kONO2 �1N.D&!0�)+(*MPl?.DON[!,! ^.D>�n

o�p q rLsutwvx dRy¥�Ng rLs���v� dRy � g�d�| o�~ g�­ yÜ�±�2y � � x�� {Ðy x� y � � µ �� � {�² �Æd5| oS~ g�­®9k�±�B9 � � �j¡ {³9 �� 9 ¡� µ rLsu�mv� d59k�Ng r sFE�v¡ d�9 � g dw��H+¢Zg
£ &P,*O2�P }>@a'[!)+1N �,�)+(*MPl?.DON[!,! �)k3�O2 �1Ì)jT6 �12)+06.D&!0�4�T+ �1Ì.?&!.mO2./)¤l!)+&!,*>N[!(�(�.?&!0h4BT6 �1Ì§$&$)¤l:M:46l?)+1VQ.?©�)¤O2.D46&�>@O2)¤O2 �>C.?>�n�| � p � � q �| H+¶+� ~ �df�I�b{³² �Æ gw�dV{C� x � g�dV{C� � � g�­ y¥�F�2y � � x�� {`y x� y � � µ�­ y¥�F�2y � � � � {Ðy �� y � � µdV{C� � ! g�dV{C� ¡HG g�­®9k�±�B9 � � �j¡ {�9 �� 9 ¡ � µ�­î9�����9 � �$! G {³9 !� 9 G � µ dw��H¤|�g
¿ [!lmO2.DM!lD%'.?&P0i46[PO�)+&P,U\�46&ZO212)¤\�O2.D&!0�4BT6 �1�.?&P,!.?\� �>�n�| � p � � q H6¶+� ~ � dzy¥�F�2y � g � d�9k�±�j9 � g �d�� � {�² �Æ g � dw��H6¶6g
Î« �\j)+[!>@ �)¤l?l�4+3eO2�P � WK'O2 �1@&$)+l�lD.?&! �>h)+1N �M!�!4¤O246&!>�Ê¨O2�! ]3546[!1wQS(�46(� �&ZOª)8.D&XON�! ��¾h¿ 351N)+(* )+1@ �>@.?(�M!l? ¤n y¥� q d À}Ù$ÚH Á ¹ Á ¹ Á À}Ù$ÚH g dw��H+�Zg

y � q d À�Ù$ÚH Á ¹ Á ¹ Áj{ À�Ù$ÚH g dw��H6Â6g
9k� q d À�Ù$ÚH Á ¹ Á À}Ù$ÚH >@.?&CÇIÁ À}Ù$ÚH \�4+>cÇ6g dw��H+ÄZg

9 � q d À}Ù$ÚH Á ¹ Áh{ À}Ù$ÚH >@.?&CÇIÁ�{ À�Ù$ÚH \�46>cÇ+g dw��H+ÈZg
� q d�À}Ù$Ú�Á ¹ Á ¹ Á ¹ g dw�B¢ ¹ g

Ý [ ¸ >@O2.mO2[PON.?&!0�.D&�ON4�_bacG¬dw��H6¶6gWÊPO2�! �§$&!)+l¨ LKIM!1@ �>N>@.?46&�35461�O2�P �>@a�[$)+1N �,Ð)¤(*M!lD.DON[!,! ^.D>�n�| � p � � q �B� ~ � À*IÙ$ÚdfÀ �Ù$Ú {�² �Æ g � dw�B¢P��g
|!�



J ùLK K ù �)<`� ÿ±� ùûúzüWý�þ²ü!úrÿ±�NM)O úQP 2 �b�)<²þ²ý�ÿ����*� R úrÿ±���
S"THUWV�X�Y$Z&[]\	T�^"_a`&b	[dc�egfihkjS"THUWV�X�Y$Z&[]\ml"n�`do	[&paeqfrhkjS"THUWV�X�Y$Z&[]\aekpm`�hsfih"jl	Xm^&p�`
U&Y�eutHUv`�w�lvXd^dpm`yxzl	Xd^dpm`�x{l	Xm^&pm`�x|TaUv`W}�~l	Xm^&p�`��&^�U	�	[�ov�&[�w�lvXd^&p�`yx{lvXd^dpm`yxzl	Xd^dpm`�}u~l	Xm^&p�`�tHUv`	[d�mo	p�U$Z�w{l	Xm^&pm`�x{l	Xm^&p�`yx�l	Xm^&p�`yx{lvXd^&p�`yx{lvXd^dpm`W}�~TaUv`�e�p	TaUyw�}� T�l"n�`do	[&pae�TaUv�kT�Xd[�~^dl"n�`do	[&pae�^�Yv`&�"TmXd[�~l	Xm^&p�`�n�~l	Xm^&p�`�Xdpae	�$Z&p�~l	Xm^&p�`�eW���&hWT�~TaUv�kT�Xd[yf ^��$[�Uyw���`vp��kXm["t�Usf Z&pm`���}�~^�Yv`&�"TmXd[�f�^��"[�U�w���`	p��"Xd[&��Y	`�f Zdpm`u��}�~�&� TaUd�&Y	`�`mh"[�ov[d��YWTvnmT�`v[AU&Y�e	�$[mo�n��TaUv�kT�Xd[]jdj�n�~� hWT�Xd[�wk ¡THU	�"TmXd[�f�[d^dl�w�}&}� TaUv�kT�Xd[]jdj]Xdp�ev�$Z&p�~TaUv�kT�Xd[]jdjDeW���dhWT�~^�Yv`&�"TmXd[¢\&\����v^mo£n�¤B��\&\�n�\&\��kx¥Xdp�ev�$Z&pd¤¦�D\&\]Xmp�ev�$Zvp\d\���x¥p�U	ZAeW���&h�T�¤B��\&\De����dhWT\d\��§`mh"[�UdYmev�"[mo]^dl�[m�v[�Uv`�n¨�$[mo]©	[dpmo�T&n���~^�Yv`&�"TmXd[¢\&\¢�&^�U	�v[mov�&[�wªn�x�Xmp�ev�$Zvp�x*eW���&h�T	}�\d\���fH��\d\¢[�U	Z	X�~TaUv�kT�Xd[]jdj�n�~«^�Yv`&�"TmXd[�f¬V�Xd^"n�[�w�}u~o	[�`mYvomU�­�~«�&�v®&®d®&®&®d®&®d®&®&®d®&®d®&®&®d®&®d®&®&®d®&®m®&®d®&®m®&®&®d®d®d®&®m®&®d®&®m®&®&®d®d®d®&®m®&®d®&®m®&®&®d®d®d®&®m®&®

|�H
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